Parallel development of cardiomyocytes and neurons in embryonic stem cell culture.
Recent studies suggest that there are strong parallels between development and patterning of the vertebrate vascular system and the nervous system. While previous observations reported generation of vascular and neuronal progenitors from embryonic stem (ES) cells, the question of parallel development of vascular and neuronal cells in the same culture has not yet been investigated. Mouse D3 ES cells were cultured for 4 days in differentiation medium IMDM with 15% FBS in 100 mm non-adhesive Petri dishes to allow cells to aggregate and form embryoid bodies. At day 5, fibronectin or all-trans retinoic acid with fibronectin was added to the culture. On day 9, the embryoid bodies were seeded on poly-L-ornithine/fibronectin-coated plates. After plating, half of the plates were treated with laminin for 3 days and maintained for 1 week in Neurobasal media with B27. Here we show that ES cells differentiate into interconnected rhythmically contracting aggregates of functional cardiomyocytes and neurons. Double immunofluorescence with anti-phospholamban, anti-SERCA2 antibodies to detect cardiomyocytes and with anti-MAP2 antibodies to detect neurons revealed the cell aggregates consisting entirely of cardiomyocytes with neuronal cells located on the periphery or covering the aggregate's surface. The observed concurrent development of cardiomyocytes and neurons suggests bidirectional communication between both cell types. We propose that crosstalk between cardiovascular and neuronal progenitors is an important mechanism for the development of both systems.